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Abstract
*URZLQJ QHHGV IRU GDWD WUDQVSDUHQF\ DUH H[SHULHQFHG LQ SURGXFWLRQ QHWZRUNV FDOOLQJ IRU LQGLYLGXDO SURGXFW WUDFHDELOLW\ DQG  DFFXUDWH
LQIRUPDWLRQRQDFWXDOVWDWHTXDOLW\RUKLVWRU\RIWKHLQGLYLGXDOSURGXFW6SHFLDOFKDOOHQJHVDULVHZKHQ³ORZWHFK´QHWZRUNPHPEHUVUHWDLOHUVRU
FXVWRPHUVDUHOLNHZLVHWREHVHUYHGGXULQJWKHSURGXFWOLIHF\FOHRULQFDVHORZXQLWSULFHVRUWLJKWSURILWPDUJLQVUHTXLUHKLJKO\FRVWHIILFLHQW
VROXWLRQV ,Q OLQH ZLWK WKH ODWWHU WKH SDSHU H[DPLQHV WKH LQWHJUDWLRQ RI RSWLFDO LGHQWLILHUV ZLWK RSWLFDOO\ SHUFHSWLEOH TXDOLW\ LQGLFDWRUV DV DQ
DOWHUQDWLYHWRVHQVRUHTXLSSHG5),'LQFOXGLQJQHZGHVLJQVQRW\HWFRYHUHGE\LPSOHPHQWHGVROXWLRQV)ROORZLQJDVHSDUDWHVXUYH\RIWKHWZR
FRPELQHG WHFKQRORJLFDO GRPDLQV SRVVLELOLWLHV RI V\QWKHVLV DUH H[DPLQHG IURP WKH SRLQW RI YLHZ RI RSWLFDO FRGHV DV WKHLU VHPLDXWRPDWLF
DFTXLVLWLRQDQGVXEVHTXHQWSURFHVVLQJSUHVHQWVWKHNH\YDOXHDGGHGWRPRVWSUHVHQWGD\LQGLFDWRURQO\ODEHOV$VGLIIHUHQWWDUJHWHGDSSOLFDWLRQ
UDQJHV HJ VXSSO\ FKDLQ PHPEHUV RI GLIIHUHQW VL]H PD\ UHTXLUH GLIIHUHQW SUHLPSOHPHQWDWLRQ VXUYH\V WKH SDSHU LQFOXGHV D FROOHFWLRQ RI
DFFHSWDQFHDVSHFWVIRUDOORIWKHLGHQWLILHGXVHUJURXSV
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH6FLHQWLILF&RPPLWWHHRIWKH³WK,QWHUQDWLRQDO&RQIHUHQFHRQ'LJLWDO(QWHUSULVH7HFKQRORJ\'(7

.H\ZRUGV5),'RSWLFDOLGHQWLILHURSWLFDOLQGLFDWRUSURGXFWOLIHF\FOHORZFRVW

1. Introduction
3URGXFWLRQ QHWZRUNV KDYH VSUHDG DQG HYROYHG PXFK LQ
UHFHQW GHFDGHV DV GLG VHUYLFHV EHFRPH PRUH LPSRUWDQW WKDW
VWUHWFKEH\RQGVWULFWO\SURGXFWLRQUHODWHGVWDJHVRIWKHSURGXFW
OLIHF\FOH HJ JXDUDQWHHV DQG FXVWRPHU FDUH RU SURGXFW
IHHGEDFNIRUIXWXUHGHVLJQXSJUDGHV7KHVH WUHQGVDOO UHTXLUH
LPSURYHGWUDQVSDUHQF\RQRQHKDQGDQGPD\LPSO\PRUHGDWD
³WUDYHOOLQJ ZLWK WKH SURGXFW´ RQ WKH RWKHU KDQG $V VHUYLFHV
DQG RSHUDWLRQV VWUHWFK DFURVV IXUWKHU OLIHF\FOH VWDJHV LW
EHFRPHVPRUHDQGPRUHOLNHO\WKDWWKHLQGLYLGXDOSURGXFWZLOO
PHHW QHWZRUN PHPEHUV UHWDLOHUV RU XVHUV ZKR UHSUHVHQW D
³ORZWHFK´JURXSDQGKDYHYHU\OLPLWHGSRVVLELOLWLHVDWKDQGWR
DFFHVV DQG LQWHUSUHW GDWD DWWDFKHG WR WKH SURGXFW ,Q SDUDOOHO
ZLWK WKLV WUHQG LPSURYHG WUDQVSDUHQF\ DQG SURYLVLRQ RI
SURGXFWGDWDJUDGXDOO\EHJLQV WRSHQHWUDWHSURGXFWUDQJHV WKDW
DUHFKDUDFWHULVHGE\ORZHUSHUXQLWYDOXHRUORZSURILWPDUJLQ
7KH ODWWHU UDLVHV WKH QHHG IRU ORZFRVW WHFKQRORJLHV WKDW FDQ
FDUU\GDWD XQLTXH WR WKH LQGLYLGXDO SURGXFW²RIWHQ LQ UHODWLRQ
WR LWV LQGLYLGXDO VWDWH²UHPDLQ VXLWDEOH IRU LQFOXVLRQ LQ GDWD
VKDULQJEXW DOVR EHLQJ LQWHUSUHWDEOHZLWK ORZWHFK HTXLSPHQW
RU QR UHDGLQJ GHYLFHV DW DOO:KLOH YDULRXV SUREOHPV RI WKLV
NLQGH[LVW WKHSDSHU IRFXVHVRQGDWDVXSSOLHGZLWKSHULVKDEOH
JRRGVLQSDUWLFXODUZLWKDQHPSKDVLVRQWKHORZHQGSUREOHPV
RIVPDOOUHWDLOHUVDQGFRQVXPHUV
3URYLGLQJ LWHPOHYHO LQIRUPDWLRQ DERXW GHIDFWR TXDOLW\ RU
LQWHJULW\ RI VHQVLWLYH RU SHULVKDEOH SURGXFWV LV QRZ EHLQJ
RIIHUHG FRPPHUFLDOO\ RIWHQ DV SDUW RI LQWHOOLJHQW SDFNDJLQJ
VROXWLRQV /DEHOV HTXLSSHG ZLWK VHQVRUV RU LQGLFDWRUV SOD\ D
VXEVWDQWLDOUROHLQWKHVHDVWKH\SURYLGHWKHUHTXLUHGGHJUHHRI
REVHUYDELOLW\ RQ WKH OHYHO RI LQGLYLGXDO LWHPV RU SDFNDJLQJ
XQLWV > @ UHPDUNDEO\ WKLV WUHQG UXQV KDQGLQKDQGZLWK D
UHGHVLJQ RI PDWHULDO KDQGOLQJ SUDFWLFHV >@ DQG VXSSO\ FKDLQ
VWUXFWXUHV > @ 7KLV LV HVSHFLDOO\ SUHVHQW LQ DUHDV ZKHUH
GHPDQGV IRU HIILFLHQW DQG VDIHRSHUDWLRQRI VXSSO\FKDLQVDUH
EHFRPLQJPRUHDQGPRUHSUHVVLQJDVLQWKHIRRGVHFWRU>@,W
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FDQ EH REVHUYHG WKDW WKLV SURFHVV DV LW IUHTXHQWO\ RFFXUV LQ
DGRSWLQJ QHZ WHFKQRORJLHV LV PRVWO\ LQLWLDWHG E\ ODUJH
PHPEHUV RI WKH VXSSO\ FKDLQZKR WDNH D SLRQHHULQJ UROH EXW
DOVR VKDSH WKH PDLQVWUHDP RI DSSOLFDWLRQ GHPDQGV LQ
DFFRUGDQFH ZLWK WKHLU RZQ W\SLFDO QHHGV LH VROXWLRQV WKDW
HIILFLHQWO\VXSSRUW ODUJHWKURXJKSXWRSHUDWLRQEXWPD\UHTXLUH
WKH KLJK LQLWLDO LQYHVWPHQW DQG WHFKQLFDO H[SHUWLVH RQO\ D
PDMRU SOD\HU FDQ DIIRUG ,Q WKLV FRQWH[W 5),' LV JHQHUDOO\
UHJDUGHG DV WKH PRVW SURPLVLQJ WHFKQRORJ\ SURYLGLQJ WKH
UHTXLUHGWUDQVSDUHQF\DQGHIILFLHQF\RIUHOLDEOHDQGDXWRPDWHG
XVH ZLWK PLQLPDO ODERXU FRVWV >@²DOVR WKLV WHFKQRORJ\
VWDUWHG RXW DV DQ H[SHQVLYH DGYHQWXUH RI LVRODWHG SLRQHHULQJ
VROXWLRQV JUDGXDOO\ VSUHDGLQJ IURP VXSHUYLVLRQ RI GXUDEOH
DVVHWV >@ WR VFHQDULRV ZLWK PDVVLYH PDWHULDO WKURXJKSXW
5),'WDJVFDQHDVLO\EHFRXSOHGZLWKVHQVRUV>@WKDW
SURYLGH LQIRUPDWLRQ DERXW DFWXDO DPELHQW FRQGLWLRQV  RU
PDWHULDO VWDWXV RSHQLQJ XS D QHZ YLVWD RI DFFXUDWH
WUDFHDELOLW\ 7KH DGRSWLRQ WKUHVKROG IRU 5),' LV GHFUHDVLQJ
DQGDIIRUGDEOHUHDGLQJGHYLFHVDUHEHFRPLQJDYDLODEOHHYHQWR
FRQVXPHUV HJ QHDUILHOG FRPPXQLFDWLRQ RU 1)& SKRQHV
ZLWK DVVRFLDWHG WUDFHDELOLW\ SUDFWLFHV QRZ EHJLQQLQJ WR
SHQHWUDWH WKH VPDOOEXVLQHVV GRPDLQ WRR > @ 6WLOO WKH
FRVW DQG IXUWKHU DVSHFWV RI 5),' HJ QRW HYHQ SDUWLDO
LQIRUPDWLRQ EHLQJ DFFHVVLEOH ZLWKRXW D UHDGHU VXJJHVW WKDW
RSWLFDOO\ UHDGDEOH ODEHOV DUH OLNHO\ WR SHUVHYHUH IRU D ORQJHU
WLPH LQ FHUWDLQ DUHDV 7KLV LV HVSHFLDOO\ WUXH IRU ³ORZHQG´
DSSOLFDWLRQ RU FDVHV H[WUHPHO\ VHQVLWLYH WR RYHUKHDG FRVWV
7KHVHSUHYLRXV ILQGLQJV DUH WKHNH\PRWLYDWLRQ IRU WKLVSDSHU
SURSRVLQJWKHLQWHJUDWLRQRIRSWLFDOO\UHDGDEOHELQDU\FRGHDQG
RSWLFDOO\ SHUFHSWLEOH LQGLFDWRUV GLVSOD\LQJ WKH IUHVKQHVV RU
HVWLPDWHGUHPDLQLQJVKHOIOLIHRILQGLYLGXDOLWHPV
:KLOH VRPH H[DPSOHV RI WKH DERYH V\QWKHVLV KDYH DOUHDG\
EHHQ FRPPHUFLDOO\ LPSOHPHQWHG OLNH &RRO9X >@ WKH
FRPSOHWHUDQJHRISRVVLELOLWLHVLVIDUIURPH[SORLWHG7KHJRDO
RI WKLV SDSHU LV L WR VKRZ WKDW RSWLFDO DOWHUQDWLYHV WR VHQVRU
HTXLSSHG 5),' DUH DIHDVLEOH EULGJLQJ VROXWLRQ DQG LL WR
SUHVHQWDPDSRISRVVLELOLWLHVZLWKFRUUHVSRQGLQJUHTXLUHPHQWV
DQG OLPLWV ,W LV QRW SXUSRVH RI WKLV DUWLFOH WR MXGJHZKLFK RI
WKH WHFKQLFDOO\ SRVVLEOH VROXWLRQV ZRXOG EH SUHIHUDEOH LQ D
JLYHQ DSSOLFDWLRQ VFHQDULR UDWKHU LW LV PHDQW WR SUHVHQW D
FDWDORJXH RI SRVVLEOH LQWHJUDWLRQ SULQFLSOHV DQG
LPSOHPHQWDWLRQV DORQJ ZLWK WKHLU NH\ FKDUDFWHULVWLFV VR WKDW
PDNLQJ D VSHFLILF FKRLFH IRU D WDUJHWHG XVHU FRPPXQLW\ LV
IDFLOLWDWHG
7R WKLV HQG ZH ILUVW SUHVHQW SUHOLPLQDULHV RI DYDLODEOH
RSWLFDOO\UHDGDEOHFRGHVWHFKQLFDOO\VXLWDEOHWRFRQYH\GLJLWDO
LQIRUPDWLRQ DV XQLTXH LGHQWLILHUV DQG DX[LOLDU\ GDWD DQG
RSWLFDOO\ SHUFHSWLEOH LQGLFDWRUV FDSDEOH RI GLVSOD\LQJ
PHDVXUHG RU HVWLPDWHG IUHVKQHVV RI SHULVKDEOH LWHPV
+HUHDIWHUDV WKHPDLQFRQWULEXWLRQRI WKHSDSHUD IUDPHZRUN
RI LQWHJUDWLRQSRVVLELOLWLHV LV SUHVHQWHGZLWK DSSOLFDELOLW\ DQG
H[SHFWHG DFFHSWDQFH LQ VHOHFWHGXVHUJURXSV UHFHLYLQJ VSHFLDO
DWWHQWLRQ

2. Identification with optical symbologies
&RPPRQO\ XVHG RSWLFDO LGHQWLILHUV DUH LQ HVVHQFH LPDJHV
FRQVLVWLQJ RI UHJXODU ILHOGV RI GLIIHUHQW FRORXU WKDW FDQ EH
UHOLDEO\ UHFRJQL]HG DQGPDSSHGRQWR DQ LQWHUSUHWHGPHVVDJH
E\ D UHDGLQJ GHYLFH VHH 3DOPHU >@ RU /D0RUHDX[ >@
7KH FRQFHSW RI RSWLFDOO\ SHUFHSWLEOH SDWWHUQV FRQYH\LQJ
LQIRUPDWLRQ ZDV SURSRVHG DV HDUO\ DV WKH V E\ >@
KRZHYHU SUDFWLFDEOH LPSOHPHQWDWLRQ RI WKH FRQFHSW KDG WR
ZDLW IRU ± GHFDGHV XQWLO DGHTXDWH HTXLSPHQW EHFDPH
DYDLODEOH IRUDFTXLULQJDQGSURFHVVLQJ WKH LQIRUPDWLRQFDUULHG
E\ RSWLFDO ODEHOV :LGHVSUHDG XVH HVSHFLDOO\ RI EDU FRGHV
EHJDQLQWKHVDQGVLQFHWKHQ WKHPRVWFRPPRQW\SHRI
EDUFRGH($1EHFDPHDV\PERORIFRPPHUFH1RZDGD\V
WKH YDVW PDMRULW\ RI RSWLFDO FRGHV XVHV WZR GLVWLQFW FRORXUV
RQO\ LH UHIOHFWLQJ YV QRQUHIOHFWLQJ HYHQ WKRXJK
PXOWLFRORXU FRGHV GLG RFFXU LQ KLVWRU\ >@ DQG DUH FXUUHQWO\
LQ RFFDVLRQDO XVH ZLWK GHYLFHV W\SLFDOO\ FDPHUDHTXLSSHG
SKRQHV WKDW FDQ FRPSHQVDWH WKHLU ORZ LPDJH UHVROXWLRQZLWK
JRRG PXOWLFRORXU VHQVLQJ FDSDELOLWLHV DV GHVFULEHG E\ =KRX
DQG5RQJ >@ ,Q WKHSDSHUZHDVVXPHDJHQHUDOSUHIHUHQFH
IRU SXUH EODFNDQGZKLWH FRGHV KRZHYHU FODVVLILFDWLRQ
SULQFLSOHV RI WKH SUHVHQWHG VROXWLRQV GR DSSO\ OLNHZLVH WR
FRORXUFRGHVDVZHOO
2SWLFDOO\ UHDGDEOH FRGHV RIIHU WKH DGYDQWDJH RI DXWRPDWLF
GDWD DFTXLVLWLRQ LH WKH SURFHVV RI HQWHULQJ GDWD LQWR D
FRPSXWHU V\VWHP LV SHUIRUPHG DXWRPDWLFDOO\ HYHQ LI VRPH
KXPDQDVVLVWDQFHRISRVLWLRQLQJRUPRWLRQPD\EHUHTXLUHGIRU
WKH VFDQQLQJ SURFHGXUH 7KLV FRQVLGHUDEO\ UHGXFHV WKH
SUREDELOLW\ RI KXPDQ HUURU DQG WKH QHHG IRU VNLOOHG KXPDQ
ODERXU²RIWHQ WR WKH GHJUHH WKDW LGHQWLILHU DFTXLVLWLRQ ZRXOG
QRW EH ZRUWKZKLOH DW DOO ZLWKRXW VXFK DXWRPDWLRQ ,Q PRVW
FDVHV WKH RSWLFDO FRGHV WKHPVHOYHV FRQWDLQ DPHUH LGHQWLILHU
FODVVLI\LQJ WKHP DV D W\SH RI DXWRPDWLF LGHQWLILFDWLRQ
$XWR,' 7KH GHJUHH RI LGHQWLILHU XQLTXHQHVV HJ LWHPE\
LWHP EDWFKE\EDWFK DUWLFOHE\DUWLFOH GHSHQGV RQ WKH QDWXUH
RI WKH JLYHQ DSSOLFDWLRQ ($1 IRU H[DPSOH RQO\PDNHV D
GLVWLQFWLRQ EHWZHHQ DUWLFOHV KRZHYHU SHULVKDEOH JRRGV
H[SRVHG WR GLIIHUHQW FRQGLWLRQV RU EHORQJLQJ WR GLIIHUHQW
SURGXFWLRQ EDWFKHV DUH OLNHO\ WR UHTXLUH D ILQHU JUDQXODULW\ RI
XQLTXH GLVWLQFWLRQ 2SWLFDO FRGHV DV PDQ\ RWKHU $XWR,'
WHFKQRORJLHVPD\RIIHU WKHRSWLRQRI FDUU\LQJDGGLWLRQDOGDWD
DVZHOO²WKHVH FRXOG EH NH\ GDWD RI WKH LWHP RU LQVWUXFWLRQV
UHJDUGLQJ WKH LQWHUSUHWDWLRQ RI UHDGLQJV 1RZDGD\V D ZLGH
YDULHW\ RI VWDQGDUGV LV DYDLODEOH IRU RSWLFDO FRGHV YDULRXV
V\PERORJLHV LH VSHFLILFDWLRQV IRUH[SUHVVLQJ LQIRUPDWLRQDV
RSWLFDO SDWWHUQV RI D JLYHQ NLQG DOORZ GLIIHUHQW OHYHOV RI
XQLTXH GLVWLQFWLRQ GLIIHUHQW DPRXQWV RI GDWD VWRUHG GLIIHUHQW
OHYHOVRI FRUUHFWLQJ UHDGLQJHUURUV HWF$VDFRPSOHWH UHYLHZ
ZRXOG WUDQVFHQG WKH OLPLWV RI WKLV SDSHU E\ VHYHUDO RUGHUV RI
PDJQLWXGHZH RQO\ OLVW WKHPRVW LPSRUWDQW FKDUDFWHULVWLFV RI
RSWLFDOFRGHV WKDWPXVWEHDVVHVVHGZKHQ LPSOHPHQWDWLRQDQG
DSSOLFDWLRQGHFLVLRQVDUHPDGH
x 6KDSHRIRSWLFDOFRGH'RU'",QWKHPRVWVLPSOHFDVH
RSWLFDOFRGHVFRQVLVWRIEDUVRIYDU\LQJWKLFNQHVVRUOHQJWK
DOLJQHGLQDRQHGLPHQVLRQDOURZ²WKHVHDUHUHIHUUHGWRDV
' FRGH DQG FDQ EH UHDG LQ D VLQJOH VFDQ E\ DQ\ OLQHDU
UHDGHU ZDQGPRYHG E\ KDQG RVFLOODWLQJ VFDQQHU PRYLQJ
SRLQWRIVHQVLQJDXWRPDWLFDOO\RU OLQHVHQVRUDFTXLULQJWKH
FRGH LQDVLQJOHSDVV6WDFNHGFRGHVDUHEDVLFDOO\ VHYHUDO
' FRGHV SULQWHG DERYH HDFK RWKHU²LQ WKLV FDVH D OLQHDU
UHDGHUQHHGVPXOWLSOHSDVVHVZKLOHD IXOO WZRGLPHQVLRQDO
LPDJHUHVVHQWLDOO\DFDPHUDFDQDFTXLUHWKHHQWLUHFRGHLQ
DVLQJOHSDVV$Q\RWKHUIRUPVXFKDVWKHPRVWZLGHVSUHDG
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,QWHUODFLQJLQGLFDWRUDQGFDOLEUDWLRQILHOGVFDQHDVLO\EHGHWHFWHGE\
DPDFKLQHKRZHYHUWKHLUKXPDQLQWHUSUHWDWLRQGRHVUHTXLUHVRPHWUDLQLQJ

)LJ3DUWLDOKLVWRU\H[DPSOH²LQGLFDWRUSURJUHVVHVGXULQJSHULRGVRI
WKHUPDODEXVHRQO\EDFNJURXQGPDUNHGJUH\




45 RU 4XLFN 5HVSRQVH FRGH H[SORLWV WKH SRVVLELOLWLHV RI
IXOO\ WZRGLPHQVLRQDO SDWWHUQV DQG DUH UHIHUUHG WR DV WUXH
' FRGHV² WKHVH UHTXLUH D ' LPDJHU ZLWK VXIILFLHQW
UHVROXWLRQ3ULFHVRIGLIIHUHQWUHDGHUW\SHVYDU\ODUJHO\DQG
LQ FDVH ILUVW FRVW RI VXLWDEOH HTXLSPHQW LV DQ LVVXH RQH
VKRXOG FDUHIXOO\ VHOHFW WKH W\SH RI V\PERORJ\ WR UHPDLQ
FRPSDWLEOHZLWK HTXLSPHQW DOUHDG\SUHVHQW RU DYDLODEOH DW
UHDVRQDEOHFRVW
x :DYHOHQJWKVFRORXUVRI UHDGLQJ0RVWRSWLFDO UHDGHUV FDQ
VHQVHHLWKHU DQDUURZEDQG LQ WKH UDQJHRIYLVLEOH OLJKWRU
QHDU LQIUDUHG VRPHWLPHV UHDGLQJ LV DVVLVWHG E\ DQ DFWLYH
OLJKWVRXUFHRIDSSURSULDWHZDYHOHQJWK7KHPDLQVWUHDPRI
RSWLFDO FRGHV UHOLHV RQ SXUHO\ ELQDU\ LQWHQVLW\ LQIRUPDWLRQ
OLJKW RU GDUN DQGPRVW RI WKH KLJKO\ VSHFLDOLVHG UHDGHUV
DUHQRWDEOH WR VHQVHPRUH WKDQ OLJKWEHORZDERYHDJLYHQ
WKUHVKROG 6\PERORJLHV XVLQJ FRORXU RU JUH\VFDOH YDOXHV
GR KRZHYHU H[LVW DQG KDYH JDLQHG VRPH DFFHSWDQFH IRU
XVH ZLWK FDPHUDHTXLSSHG VPDUW SKRQHV WKDW FDQ HDVLO\
VHQVHPXOWLEDQGOLJKWYDOXHV³LQEHWZHHQ´EXWDUHLQIHULRU
WRVSHFLDOLVHGUHDGHUVUHJDUGLQJLPDJHUHVROXWLRQ


x &RQWHQWDQGLWVOLPLWDWLRQVQXPEHULQJUHVWULFWLRQVDPRXQW
RIGDWDHUURUFRUUHFWLRQ&HUWDLQV\PERORJLHVDUHRQO\XVHG
LQ FRQQHFWLRQ ZLWK VSHFLILF QXPEHULQJ VFKHPHV DQG  LQ
PRVWRIWKHVHFDVHV,'VRU,'UDQJHVDUHLVVXHGE\FHQWUDO
DXWKRULWLHV WR JUDQW JOREDO XQLTXHQHVV $QRWKHU OLPLWDWLRQ
RI FRQWHQW LV WKH DPRXQW RI GDWD D JLYHQ V\PERORJ\ FDQ
DFFRPPRGDWH²LQ PDQ\ FDVHV OLPLWV DUH ILQLWH
3RVVLELOLWLHV RI HQFU\SWLRQ DQG IDXOWWROHUDQW HQFRGLQJ
DOORZLQJ GHWHFWLRQ RU FRUUHFWLRQ RI UHDGLQJ HUURUV DW WKH
FRVW RI UHGXQGDQF\ DUH DOVR RIIHUHG E\ QXPHURXV
V\PERORJLHV

3. Optical indicators
2SWLFDO LQGLFDWRUVVLJQDOLVHVHOHFWHGSURSHUWLHVRI WKHJLYHQ
SURGXFW E\ FKDQJLQJ RQH RU PRUH VSHFLILF RSWLFDOO\
SHUFHSWLEOH SURSHUWLHV PRVWO\ FRORXULQWHQVLW\ RU VKDSHVL]H
RIWKHLQGLFDWRUILHOG'HWHFWHGFKDUDFWHULVWLFVPD\EHHLWKHUL
LQWHJULW\ HJ LQGLFDWRU VKRZLQJ SDFNDJH EUHDFK >@ LL
TXDOLW\ LH GHWHFWLRQ RI DPDUNHU DV S+ OHYHO FRQFHQWUDWLRQ
RI GHFRPSRVLWLRQ SURGXFWV PHWDEROLWHV HWF DV VKRZQ E\
1RSZLQ\XZRQJHWDO>@RULLLWLPHWLPHWHPSHUDWXUHRULQ
JHQHUDO DQ\ UHOHYDQW DPELHQW FRQGLWLRQ WKDW DOORZV LQGLUHFW
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7DEOH&RPSDWLELOLW\RIUHDGHUVZLWKLPSOHPHQWDWLRQFDVHV1RWHWKDWSRVVLEOHFRQIOLFWVEHWZHHQUHDGHUDQGV\PERORJ\W\SHVKRXOGEHFKHFNHGVHSDUDWHO\

 &DVH &DVH &DVH
%	:ZDQG <HV <HVZLWKDVVLVWDQFH 1R
%	:VFDQQHU <HV <HVZLWKDVVLVWDQFH 1R
%	:LPDJHU <HV 1R 1R
*UH\VFDOHFDPHUD <HV <HV <HV
+XPDQLQVSHFWLRQ <HV <HV <HV


HVWLPDWLRQ RI SURGXFW TXDOLW\ RU UHPDLQLQJ VKHOIOLIH OHDQLQJ
RQ D FKHPLFDO RU SK\VLFDO SURFHVV UXQQLQJ LQ SDUDOOHO ZLWK
DFWXDO GHWHULRUDWLRQ EXW QRW GLUHFWO\ WDNLQJ SODFH ZLWKLQ WKH
SURGXFW>@:KLOHWKHQDWXUHRIWKHGHWHFWLRQLVDQLPSRUWDQW
IDFWRULQVHOHFWLQJWKHEHVWLQGLFDWRUIRUDQDSSOLFDWLRQFDVHLWV
SHUFHSWLEOH EHKDYLRXU LV E\ IDU WKH PRVW UHOHYDQW FKDU
DFWHULVWLF ZKHQ FRPELQDWLRQ SRVVLELOLWLHV ZLWK  RSWLFDO
LGHQWLILHUV DUH DVVHVVHG 7KHUHIRUH WKHVH YLVLEOH DVSHFWV ZLOO
UHFHLYHKHUHPRVWRIWKHDWWHQWLRQ
x :DYHOHQJWKRI LQGLFDWLRQ(DFKRSWLFDO LQGLFDWRUZRUNV LQ
RQH RU VHYHUDO ZDYHOHQJWK LQWHUYDOV ZKHUH LW H[KLELWV
GHWHFWDEOH FKDQJHV ZLWK WKH UHTXLUHG UHOLDELOLW\ :KHQ
FRPELQHGXVHZLWKRSWLFDO LGHQWLILHUV LVSODQQHGRQHPXVW
WDNHLQWRDFFRXQWWKDWWKLVUHOLDEOHLQWHUYDOKDVWROLHZLWKLQ
WKH GHWHFWLRQ UDQJH RI UHDGHUV HQYLVDJHG IRU XVH YLVLEOH
ZDYHOHQJWKVLIKXPDQUHDGDELOLW\LVDQLVVXH
x 3HUFHSWLEOHSURSHUWLHV2SWLFDO LQGLFDWRUVFDQFKDQJH WKHLU
VKDSHVL]H HJ LQ WKH IRUP RI D SURJUHVV EDU RU WKHLU
FRORXULQWHQVLW\ZKLOHXVXDOO\UHWDLQLQJWKHRULJLQDOVL]HRI
WKHGHWHFWDEOH ILHOGGHSHQGLQJRQ WKHQDWXUHRISURFHVVHV
WKH\ UHO\ RQ 0DQ\ RI WKH VKDSHVL]HFKDQJLQJ LQGLFDWRUV
NHHSFULVSERUGHUVGXULQJWKHLUOLIHVSDQPDNLQJWKHPDOVR
VXLWDEOH IRU UHDGHUV WKDW DUH QRW FRQVWUXFWHG WR GHWHFW
LQWHUPHGLDWH LQWHQVLW\ OHYHOV RU DUH HGJHWULJJHUHG
&RORXULQWHQVLW\FKDQJLQJ LQGLFDWRUV RQ WKH RWKHU KDQG
DUH OLNHO\ WR EH FDSWXUHG PRUH UHOLDEO\ E\ UHDGHUV ZLWK
JUH\VFDOHVHQVLQJFDSDELOLWLHV
x ,QGLFDWRU UHVSRQVH W\SH'LIIHUHQW LQGLFDWRUV FDQ UHDFW
GLIIHUHQWO\ LQ WLPH RU JUDGXDO H[SRVXUH WR DJLQJ
FRQGLWLRQV(QGRIOLIH W\SHV UHDFWDEUXSWO\DIWHUDFHUWDLQ
H[SRVXUH WKXV EHLQJZHOOVXLWHG IRU DXWRPDWLF FDSWXUH E\
SXUHO\EODFNDQGZKLWHUHDGHUVDQGPDQXIDFWXUHUVFDQVHW
WKH WULJJHULQJ SRLQW E\ DGHTXDWH FRPSRVLWLRQ RI WKH
LQGLFDWRU3URJUHVVLYHLQGLFDWRUVRQWKHRWKHUKDQGFKDQJH
JUDGXDOO\ RYHU D ORQJHU H[SRVXUH UDQJH VHH DOVR )LJXUH
²LI WKH FKDQJLQJ SURSHUW\ LV FRORXU RU LQWHQVLW\ RI DQ
LQGLFDWRU ILHOG UHDGHUV ZLWK JUH\VFDOH FDSDELOLWLHVPD\ EH
QHHGHG WR IXOO\ FDSWXUH WKH LQGLFDWHG VWDWXV 7KH
FKDUDFWHULVWLFV RI SURJUHVVLYH LQGLFDWRUV UHVSRQVH
VWHHSQHVV H[SLU\ SRLQW OLQHDULW\ FDQ EH WDLORUHG WR WKH
QHHGV RI WKH VSHFLILF DSSOLFDWLRQ DV VKRZQ LQ )LJXUH 
6RPH LQGLFDWRUVDUH ODLGRXW WR UHFRUGSDUWLDOKLVWRU\ HJ
H[SLU\DGYDQFHVGXULQJSHULRGVRIWKHUPDODEXVHRQO\DVLQ
)LJXUHRUEHJLQWRSURJUHVVDIWHUDWULJJHULQJHYHQWHJ
WKDZLQJ :KLOH WKLV LV D UHOHYDQW FRQVLGHUDWLRQ IRU
GHSOR\PHQWZLWK D JLYHQSURGXFW LW EHDUV OLWWOH LPSDFW RQ
KXPDQRUPDFKLQHUHDGDELOLW\
0DFKLQHUHDGDELOLW\ RI RSWLFDO LQGLFDWRUV LV LQIOXHQFHG E\
IXUWKHU IDFWRUV WKDW FDQ HDVLO\ UHPDLQ XQQRWLFHG LI KXPDQ
UHDGDELOLW\ LV REVHUYHG DORQH² VRPH RI WKHVH DUH QRW HYHQ
OLPLWHGWRWKHLQGLFDWRULWVHOI
x 6SHFXODUSURSHUWLHVRIWKHLQGLFDWRUFDUULHUHQYHORSH$
JORVV\ RU JUDLQ\ VXUIDFH FDQ HDVLO\ LQWHUIHUH ZLWK SURSHU
UHDGLQJ ERWK ZLWK RU ZLWKRXW DQ DVVLVWLQJ OLJKW VRXUFH
ZRUNLQJLQWKHUHDGHU7KHLQGXVWU\KDVGHYHORSHGDYDULHW\
RI UREXVW VROXWLRQV IRU RSWLFDO LGHQWLILHUV WKHVH FDQ  EH
WDNHQ DV D JRRG VWDUWLQJ SRLQW ZKHQ GHVLJQLQJ PDFKLQH
UHDGDEOHLQGLFDWRUV
x /LJKWLQJ FRQGLWLRQV DQG FDOLEUDWLRQ$XWRPDWHG FDSWXULQJ
FDQEHH[WUHPHO\VHQVLWLYH WRXQHYHQRUFKDQJLQJDPELHQW
OLJKW ,Q VRPH FDVHV W\SLFDOO\ SXUH EODFNDQGZKLWH
UHDGLQJV WKHLQWHQVLW\RIDEXLOWLQ OLJKWVRXUFHVROYHV WKH
SUREOHP UHOLDEO\ LQ RWKHU FDVHV VRPH IRUPRI FDOLEUDWLRQ
LV QHHGHG IRU GHOLYHULQJ UHOLDEOH JUH\VFDOH YDOXHV ,Q WKH
ODWWHU FDVH FDOLEUDWLRQ ILHOGV PD\ EH SODFHG EHVLGH WKH
LQGLFDWRU )LJXUH  RUPD\ EH GLUHFWO\ LQWHJUDWHGZLWK LW
)LJXUH&DOLEUDWLRQILHOGVFDQDOVRDVVLVWKXPDQUHDGLQJ
DQG LQWHUSUHWDWLRQ QHYHUWKHOHVV QRW DOO VROXWLRQV DUH
LQWXLWLYH HQRXJK IRU VXFK ³XQWUDLQHG´ REVHUYHUV DV
FXVWRPHUVRURFFDVLRQDOXVHUV

4. Combination of AutoID with indicators
7KH LGHD RI FRPELQLQJ RSWLFDOO\ UHDGDEOH $XWR,' ZLWK
LQGLFDWRUV LV QRW HQWLUHO\ QHZ DQG VRPH SLRQHHULQJ
LPSOHPHQWDWLRQVKDYHDOUHDG\IRXQGSUDFWLFDODSSOLFDWLRQ7KH
GLUHFWJRDORIVXFKDFRPELQDWLRQLVWRHQDEOHWKHVHPL
DXWRPDWLF DFTXLVLWLRQ IRUZDUGLQJ DQG LQWHUSUHWDWLRQ RI
SHUFHLYHG LQGLFDWRU VWDWXV LQ WKH FRQWH[W RI WKH  JLYHQ
LQGLYLGXDO LWHP 7KLV LQ WXUQ FDQ UHGXFH VSRLODJHUHODWHG
ORVVHV HQDEOH PRUH HIILFLHQW VWRFN NHHSLQJ SLFNLQJ DQG
SULFLQJSROLFLHVRUDOORZH[SLU\UHODWHGVDIHW\PHDVXUHV WREH
PRUH LQ NHHSLQJ ZLWK WKH DFWXDO VWDWXV RI VWRFN $VLGH IURP
PDFKLQHUHDGDELOLW\ LQWXLWLYH KXPDQ LQWHUSUHWDWLRQ KDV WR EH
VXSSRUWHG DVZHOO LQ DQXPEHU RI FDVHV QRWDEO\ LQ UHWDLO DQG
DIWHUVDOHVKDQGOLQJRIJRRGV WKHUHIRUH WKH ODWWHUDVSHFWZLOO
DOVR UHFHLYH DWWHQWLRQ LQ WKH IROORZLQJ SUHVHQWDWLRQ RI
LQWHJUDWLRQDSSURDFKHV
7KH H[WHQVLRQ RI RSWLFDO $XWR,' E\ LQGLFDWRU ILHOGV FDQ
KDYH GLUHFW LQGLUHFW RU QR LQIOXHQFH RQ UHDGLQJKDQGOLQJ RI
RSWLFDO FRGH²WKLV GLVWLQFWLRQ VHUYHV DV WKH VWDUWLQJ SRLQW RI
WKHFODVVLILFDWLRQWRIROORZ
'LUHFW LQIOXHQFH RQ DFTXLUHG FRGH &DVH  LQ 7DEOH  ,Q
WKLVFDVHWKHLQGLFDWRUILHOGLVLQWHJUDWHGZLWKWKHRSWLFDOFRGH
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VRWKDWLWGLUHFWO\LQWHUIHUHVZLWKLWVUHDGDELOLW\RUYDOLGLW\WKH
FKDQJH RI WKH LQGLFDWRU UHQGHUV YDOLG FRGH LQYDOLG RU LQYDOLG
FRGH YDOLG $OWHULQJ RI FRGH FRQWHQW LV DOVR D WKHRUHWLFDO
SRVVLELOLW\KRZHYHUH[SHFWHG LPSOHPHQWDWLRQGLIILFXOWLHVDQG
UHDGLQJ XQFHUWDLQWLHV VXJJHVW WKH ODWWHU RSWLRQ WR EH RI OLWWOH
SUDFWLFDOLPSRUWDQFHLQWKHQH[W\HDUVWRFRPH
$VWKHLQGLFDWRUILHOGDQGDWOHDVWDSDUWRIWKHRSWLFDOFRGH
VKDUH D FRPPRQ YLVLEOH DUHD RI WKH ODEHO SUDFWLFDO
LPSOHPHQWDWLRQ PXVW SURYLGH IRU D VXLWDEOH PHWKRG RI
RYHUOD\LQJ*LYHQ WRGD\¶V FRPPRQO\ DYDLODEOH VROXWLRQV WKLV
FDQ EH DFKLHYHG E\ L VLPSOH RYHUSULQWLQJ RI RSWLFDO FRGH
XVXDOO\ EODFNDQGZKLWH DQG LQGLFDWRU LQN ZKLFKPD\ KDYH
WREH WUDQVSDUHQWRU LLSODFLQJDSULQWHGRUFXWPDVNRYHUD
EDFNJURXQG FRQWDLQLQJ WKH LQGLFDWRU ILHOG ,PSOHPHQWDWLRQ
GHFLVLRQV UHTXLUH DQ LQGHSWK NQRZOHGJH RI DYDLODEOH
PDWHULDOVWHFKQRORJLHVDQGFRQGLWLRQVRIXVH²DVWKHVHZRXOG
FHUWDLQO\ VXUSDVV WKH OLPLWV RI WKLV SDSHU DQG FRXOG TXLFNO\
FKDQJH ZLWK WHFKQRORJLFDO SURJUHVV ZH GR QRW SUHVHQW WKHP
KHUHLQIXUWKHUGHWDLO
,QWKHPRVWVLPSOHFDVHRIWKLVFODVVUHDGLQJRIDVLQJOH,'
LV HQDEOHG RU GLVDEOHG DV LW LV WKH FDVH ZLWK VRPH
FRPPHUFLDOO\ RIIHUHG LQGLFDWRUHTXLSSHG ODEHOV DV &RRO9X
>@ 6KRXOG D VLQJOH JRQRJR GHFLVLRQ QRW VXIILFH D VHW RI
VHYHUDO FRGHV DQG LQGLFDWRU ILHOGV FDQ EH XVHG ZLWK VHYHUDO
GLVFUHWH VWHSV RI YDOLGLW\ 7KHVH FDQ EH IRU H[DPSOH HDVLO\
PDSSHGRQWRGLVFRXQWVDOHSROLFLHVRISHULVKDEOHJRRGV
9DOLGLW\ RI D FRGH LV RI ELQDU\ QDWXUH DQG WKLVPHWKRG RI
LQGLFDWRU LQWHJUDWLRQLVZHOOVXLWHGIRUUHDGHUVZLWKEODFNDQG
ZKLWHRQO\ UHDGLQJ FDSDELOLWLHV ,QGLFDWRU FKDQJHV DUH YLVLEOH
WR WKH XQDLGHG H\H KRZHYHU WKHLU LQWHUSUHWDWLRQ PD\ QRW EH
LQWXLWLYH HVSHFLDOO\ LQ PXOWLVWHS FDVHV +HUH DGGLWLRQDO
KXPDQLQWHUSUHWDEOH LQVWUXFWLRQV PD\ KHOS DOWKRXJK LW PD\
VWLOO UHTXLUH FRQVLGHUDEOH ³EUHDNLQ WLPH´ IRU WKH DYHUDJH
FRQVXPHUWREHFRPHDFTXDLQWHGZLWKWKHSURSHULQWHUSUHWDWLRQ
RIWKHODEHO
)LJXUH  LOOXVWUDWHV D PXOWLVWHS VROXWLRQ ZLWK LQVWUXFWLRQV
DLGLQJKXPDQ UHDGDELOLW\:KHQSURFHVVLQJ WKLV ODEHOZLWK DQ
RSWLFDOUHDGHUVHYHUDORIWKHFRGHVPD\EHUHDGDEOHRIZKLFK
WKHRQHFRUUHVSRQGLQJ WR WKH ORQJHVW UHPDLQLQJ VKHOI OLIHZLOO
EHWDNHQIRUYDOLG
,QGLUHFWLQIOXHQFHRQDFTXLUHGFRGH&DVHLQ7DEOH,Q
WKLVFDVHRSWLFDOFRGHVDQG LQGLFDWRU ILHOGDUHGLVSOD\HGVLGH
E\VLGHZLWK DQRSWLRQDO FDOLEUDWLRQFRORXUPDWFKLQJ VWULSH LI
WKH W\SH RI WKH LQGLFDWRU UHTXLUHV LW 3UDFWLFDO LPSOHPHQWDWLRQ
RI VXFK D OD\RXW FLUFXPYHQWV RYHUOD\UHODWHG SUREOHPV DQG
OHDYHV PXFK IUHHGRP LQ FKRRVLQJ PDWHULDOV IRU RSWLFDO ODEHO
DQG LQGLFDWRU²WKH\ GR QRW HYHQ KDYH WR VKDUH WKH VDPH
VXEVWUDWH
5HDGLQJ VXFK D FRPELQDWLRQ EHJLQV ZLWK DFTXLULQJ DQG
LQWHUSUHWLQJ WKH LQGLFDWRU ILHOG DLGHG E\ WKH
FDOLEUDWLRQPDWFKLQJ VWULSH ZKLFK WULJJHUV WKH DFWLRQ RI
UHDGLQJRQHRI WKHVXSSOLHGRSWLFDOFRGHV ,QRWKHUZRUGV WKH
VWDWXVRIWKHLQGLFDWRUWHOOVWKHUHDGHUZKLFKRIWKHFRGHVPXVW
EHUHDGDQGWDNHQIRUYDOLG
)XOO\DXWRPDWLFUHDGLQJRIWKLVW\SHRIODEHOVZRXOGUHTXLUH
D WUXH ' FDPHUD ZLWK JUH\VFDOH RU FRORXU VHQVLQJ DQG
UHVROXWLRQ VXIILFLHQW IRU UHOLDEO\ FDSWXULQJ WKH RSWLFDO FRGHV
3XUHO\EODFNDQGZKLWH OHJDF\HTXLSPHQWFDQEHXVHGKHUHDW
WKHFRVWRIDGGLWLRQDOKXPDQLQWHUYHQWLRQWKHLQGLFDWRUZRXOG
EH LQVSHFWHG DQG LQWHUSUHWHG E\ D KXPDQ RSHUDWRU DQG WKH
UHDGHUZRXOGEHPDQXDOO\SRVLWLRQHGRYHUWKHFRGHDUHDWREH
VHOHFWHG $OVR SURYLVLRQV IRU HQWLUHO\ KXPDQ UHDGLQJ FDQ EH
PDGH HJ E\ GLVSOD\LQJ SODLQ WH[W VWDQGLQJ IRU WKH
LQWHUSUHWDWLRQRIWKHFRGHVWULSHVDVVKRZQLQ)LJXUH
1RLQIOXHQFHRQDFTXLUHGFRGH&DVHLQ7DEOH$VLWLV
ZLWK WKH SUHYLRXV FDVH WKH LQGLFDWRU ILHOG GRHV QRW LQWHUIHUH
ZLWK WKH RSWLFDO FRGH²WKH\ DUH HLWKHU GLVSOD\HG VLGHE\VLGH
RU WKH LQGLFDWRU ILHOG LV IXOO\ LQWHJUDWHG LQWR WKH RSWLFDO FRGH
RFFXS\LQJ D GHGLFDWHG ³DQDORJXH´ ILHOG $JDLQ WRQH
FDOLEUDWLRQPDUNVIRUWKHLQGLFDWRUPD\EHUHTXLUHGIRUUHOLDEOH
UHDGLQJ
+HUH WKH HQWLUH RSWLFDO FRGH LV DFTXLUHG GXULQJ DXWRPDWLF
UHDGLQJ DV LW FRQWDLQV LQ VRPH IRUP LQVWUXFWLRQV IRU WKH
LQWHUSUHWDWLRQ RI WKH LQGLFDWRU ILHOG 7KHVH FDQ EH SDUDPHWHUV
RIDFRQWLQXRXVIXQFWLRQDSSOLHGWRWKHUDZJUH\VFDOHYDOXHVRI
WKH LQGLFDWRU EXW LW LV PRUH OLNHO\ WKDW D SUDFWLFDO
LPSOHPHQWDWLRQ ZRXOG UHO\ RQ D WDEOH LQVWHDG ZLWK D ILQLWH
QXPEHU RI HQWULHV PDSSLQJ WR GLVFUHWH ³FRUQHU SRLQWV´
'HSHQGLQJRQWKHQDWXUHRIWKHDSSOLFDWLRQWKHVHWDEOHHQWULHV
PD\ WKHQ HLWKHU EH XVHG LQ DQ LQWHUSRODWLRQ HJ WR GHOLYHU
FRQWLQXRXV YDOXHV IRU HVWLPDWHG UHPDLQLQJ VKHOIOLIH RU
KDQGOHG LQ D ³QHDUHVW QHLJKERXU´ PDQQHU HJ LI GLVFRXQWHG
SULFHV RI SHULVKDEOH SURGXFWV DUH ODLG RXW LQ GLVFUHWH SULFLQJ
FODVVHV
7KLVFDVHKDVWKHSRWHQWLDORIODUJHVWYHUVDWLOLW\KRZHYHULW
GRHV UHTXLUH XSWRGDWH HTXLSPHQW IRU DXWRPDWLF UHDGLQJ DV
ERWK WKH SURFHVVLQJ RI WKH RSWLFDO FRGH DQG LQWHUSUHWDWLRQ RI
WKH LQGLFDWRU ILHOG PXVW WDNH SODFH LQ WKH UHDGLQJSURFHVVLQJ
HTXLSPHQW LQ WKHPDFKLQHHYDOXDWHG FDVH1HYHUWKHOHVV HYHQ
WKLVFODVVRILQGLFDWRUHTXLSSHGODEHOVFDQEHPDGHVXLWDEOHIRU
KXPDQ LQVSHFWLRQ LI LQGLFDWRU FRORXU PDWFKLQJ ILHOGV DQG
FRUUHVSRQGLQJ LQWHUSUHWDWLRQ DUH DUUDQJHG LQ DQ HDV\WR
FRPSUHKHQGZD\
7KH H[DPSOH LQ )LJXUH  VKRZV VXFK D OD\RXW +HUH
LQGLFDWRUILHOGDQGFRORXUPDWFKLQJVWULSHDUHRFFXS\LQJDSDUW
RI D VDPSOH 45FRGH 7KLV VSHFLILF DUUDQJHPHQW H[SORLWV WKH
UHGXQGDQF\ RI WKH 45FRGH RULJLQDOO\ PHDQW IRU HUURU
FRUUHFWLRQ VR WKDW WKH HQFRGHG LQVWUXFWLRQV UHPDLQ UHDGDEOH
ZKLOH D UHDGHU UXQQLQJ H[WHQGHG 45 UHDGLQJ VRIWZDUH FRXOG
HDVLO\ ORFDWH WKH JUH\VFDOH ILHOGV ZLWKLQ WKH ODEHO KDYLQJ
DOUHDG\ FDOLEUDWHG WKH ORFDWLRQ RI NH\ LPDJH SRVLWLRQV GXULQJ
WKH 45 LQWHUSUHWDWLRQ SKDVH 7KLV H[DPSOH ZRXOG FHUWDLQO\
YLRODWH WKH RULJLQDO 45 VSHFLILFDWLRQV EXW GHPRQVWUDWHV WKDW
³SLJJ\EDFNLQJ´ H[LVWLQJ VROXWLRQV LV D WHFKQLFDOO\  SRVVLEOH
ZD\RI LQWHJUDWLQJRSWLFDO FRGHZLWK LQGLFDWRU ILHOGV$V VHHQ
LQ WKH ILJXUH WKLV SDUWLFXODU OD\RXW DOVR VXSSRUWV KXPDQ
LQWHUSUHWDWLRQLQDQLQWXLWLYHZD\

5. Considerations of practical impact and acceptance
7KH DERYH FODVVLILFDWLRQ RI SURSRVHG LQWHJUDWLRQ
DSSURDFKHV VKRZHG D ZLGH VSHFWUXP RI SRVVLELOLWLHV O\LQJ
ZLWKLQ OLPLWV RI ZKDW LV FXUUHQWO\ WHFKQLFDOO\ IHDVLEOH
3DUWLFXODU FKRLFHV LQ LPSOHPHQWDWLRQ DQG VWDQGDUGLVDWLRQ
KRZHYHUGHSHQGYHU\PXFKRQWKHGHPDQGVRIWKHLQGXVWU\DV
ZHOOWKHUHIRUHLWLVLPSRUWDQWWRFDUHIXOO\DVVHVVWKHH[SHFWHG
DFFHSWDQFHRIDJLYHQVROXWLRQLQWKHWDUJHWHGDSSOLFDWLRQDUHD
&RPSDUDEOHVWXGLHVDQGFRQVLGHUDWLRQVIRU5),'ZHUH
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 

)LJ ,QGLFDWRU LQWHJUDWLRQ E\ GLUHFW LQIOXHQFH RQ UHDGDELOLW\²KHUH WKH
UHDGDEOHFRGHIRUWKHORQJHVWVKHOIOLIHLVYDOLG
)LJ  ,QFOXVLRQ RI LQGLFDWRU ILHOG ZLWKRXW LQIOXHQFH RQ FRGH²KHUH
LQVWUXFWLRQVHPEHGGHGLQWKHFRGHFDQGHILQHKRZLQGLFDWRUUHDGLQJVDUHWR
EHLQWHUSUHWHG




)LJ$QRQRYHUODSSLQJ LQGLFDWRU VWHHULQJFRGH LQWHUSUHWDWLRQ$V LQ WKH
SUHYLRXVFDVHDQLQWXLWLYHOHJHQGIRUKXPDQUHDGLQJLVLQWHJUDWHGDVZHOO



SUHVHQWHG DPRQJ RWKHUV E\ 3UDPDWDUL DQG 7KHRWRNLV >@
DQG.DVLULDQG6KDUGD>@ZKLOHFRPSOH[5),'VROXWLRQVLQ
WKHSUHVHQFHRIVHYHUDOVWDQGDUGVZHUHH[DPLQHGE\7KLHVVHHW
DO>@$FRPSOHWHPHWKRGRORJ\ZRXOGFHUWDLQO\VXUSDVVWKH
OLPLWV RI WKLV SDSHU KRZHYHU ZH ZLVK WR RXWOLQH WKH PDLQ
DVSHFWV WKDW DUH OLNHO\ WR KDYH DQ LPSDFW RQ SUDFWLFDO
GHFLVLRQV
x &KDUDFWHULVWLFVRI WDUJHWHGSURGXFWV:KLOHGLIIHUHQW
SURGXFWFODVVHVPD\KDYHGLIIHUHQWUHOHYDQWSURSHUWLHVWZR
DVSHFWV DUH FHUWDLQ WR UHFHLYH DWWHQWLRQ L ZKDW OHYHO RI
GHWDLO LV UHTXLUHG IRU VXIILFLHQW SURGXFW VWDWXV LQIRUPDWLRQ
LQWHJULW\DVLQJOHHVWLPDWHGH[SLU\GDWHGHJUHHRIJUDGXDO
GHWHULRUDWLRQ GLVFUHWH VWHSV RI IUHVKQHVV HWF LL ZKDW
KDQGOLQJ FRQGLWLRQV DUH WR EH H[SHFWHG IRU WKH SURGXFW
PHFKDQLFDO VWUHVV WHPSHUDWXUH DQG KXPLGLW\ UDQJH
H[SRVXUH WR UDGLDWLRQ GLVLQIHFWDQWV HWF²DIIHFWLQJ FKRLFH
RIERWKODEHOFDUULHUDQGLQGLFDWRU
x 8VHUVLGHWHFKQRORJLFDOEDFNJURXQG7KHWHFKQRORJ\
UHODWHGFRQGLWLRQVRIXVHUVPRVWO\VXSSO\FKDLQPHPEHUV
H[SHFWHGWRFRPHLQFRQWDFWZLWKLQGLFDWRUHTXLSSHGODEHOV
VSDQ D ZLGH VSHFWUXP UHJDUGLQJ FXUUHQW LQVWUXPHQWDWLRQ
DQGSRVVLELOLW\ZLOOLQJQHVVRIIXUWKHUGHYHORSPHQW7KHWRS
RIWKHVSHFWUXPDUHODUJHVFDOHVXSSO\FKDLQPHPEHUVZKR
DUH LQWHUHVWHG LQ HIILFLHQW KLJKWKURXJKSXW RSHUDWLRQ²
WKHVH DUHPRVW LQFOLQHG WR XWLOLVH WKHLU H[WHQVLYH UHVRXUFHV
IRU LQYHVWPHQW LQ DGYDQFHG WHFKQRORJ\ DQGDFTXLVLWLRQRI
UHODWHG H[SHUWLVH DOUHDG\ DW DQ HDUO\ VWDJH RI LQWURGXFLQJ
QHZ LQGLFDWRUHTXLSSHG ODEHOV 7KHLU SUHIHUHQFH LV FOHDUO\
LQ IDYRXU RI ODEHOV WKDW FDQ EH UHDG LQ D IXOO\ DXWRPDWHG
PDQQHU DQG PD\ HYHQ SUHIHU 5),' RYHU RSWLFDO ODEHOV
5HWDLOHUVHVSHFLDOO\PHGLXPVL]HGRUVPDOOEXVLQHVVHVDUH
W\SLFDO IRU WKH LQWHUPHGLDWH UDQJH²WKH\DUH OLNHO\ WRKDYH
VRPH ³OHJDF\´ HTXLSPHQW HJ SXUH EODFNDQGZKLWH
UHDGHUVRULJLQDOO\PHDQW IRU VLPSOH EDU FRGHVZKLFK WKH\
ZRXOG SUHIHU UHXVLQJ WR WKH ODUJHVW SRVVLEOH H[WHQW 7KH
DWWLWXGHWRZDUGVDGGLWLRQDOODERXUPDQXDOO\DVVLVWHG
UHDGLQJLVH[SHFWHGWREHPRUHWROHUDQWLQWKLVXVHUJURXS
HVSHFLDOO\ LQ WKH VPDOOEXVLQHVV UDQJH 7KH ORZHU HQG RI
WKHVSHFWUXPLVWDNHQE\FRQVXPHUVZKRFDQKDYHWKHPRVW
GLYHUVHEDFNJURXQGVDQGDWWLWXGHWRZDUGVQHZWHFKQRORJLHV
>  @ &RPSOHWH LJQRUDQFH LV QRW WKH ZRUVW FDVH
KHUH²DOWKRXJK JHQHUDOO\ UDUHO\ HQFRXQWHUHG G\QDPLFDOO\
FKDQJLQJ H[SLU\ LQIRUPDWLRQ PD\ HYHQ HYRNH PLVWUXVW LQ
VRPH FRQVXPHUV ,I WKLV RFFXUV WRR RIWHQ UHWDLOHUV PD\
ZLVKWRPDVNLQGLFDWRULQIRUPDWLRQIURPWKHFRQVXPHUVE\
HPSOR\LQJ ODEHOV WKDW DUH PDFKLQHUHDGDEOH RQO\ 0RUH
SURJUHVVLYHFRQVXPHUVRQWKHRWKHUKDQGPD\QRWRQO\EH
FRQVFLRXVRIWKHPHDQLQJRIWUXHIUHVKQHVVLQIRUPDWLRQEXW
PD\ DOVR KDYH WKHLU RZQ UHDGLQJ GHYLFHV²FDPHUD
HTXLSSHG PRELOH SKRQHV IRU H[DPSOH IUHTXHQWO\ RIIHU
IXQFWLRQDOLWLHV DV UHDGLQJ FHUWDLQ RSWLFDO FRGHV DQG HYHQ
HVWDEOLVKLQJ FRQQHFWLRQ ZLWK UHPRWH VHUYLFHV DVVRFLDWHG
ZLWK WKH DFTXLUHG FRGH 7KHVH GHYLFHV DUH QRZ ZHOO LQWR
PDVV SURGXFWLRQ DQG PD\ HYROYH WKH FKDUDFWHU RI D
³GLVUXSWLYH WHFKQRORJ\´ WKHLU SULFH PDNLQJ WKHP
DIIRUGDEOH UHDGHU VXEVWLWXWH IRU VPDOO HQWHUSULVHV DQG WKHLU
YHUVDWLOH DQG UHOLDEOH RSHUDWLRQ TXLFNO\ REVROHWLQJ RWKHU
OHJDF\HTXLSPHQW
x ,QWHJUDWLRQ LQ DQ DSSOLFDWLRQ FRQWH[W 2SWLFDO ODEHOV OLNH
DQ\RWKHUNLQGRI$XWR,'FDQXQIROG WKHLUIXOOSRWHQWLDO LI
WKH\ DUH GHSOR\HG LQ D QHWZRUN WKDW DOORZV SURGXFW
LQIRUPDWLRQ WREHVKDUHGDQGFKDQQHOOHG WR LPSURYHVDIHW\
DQGWUDFHDELOLW\DVVKRZQE\.KHUHWDO>@VXSSRUWPRUH
HIILFLHQW VXSSO\ FKDLQ RSHUDWLRQ DQG RIIHU DGGLWLRQDO
VHUYLFHV IRU FXVWRPHUV DQG VXSSO\ FKDLQPHPEHUV7DNLQJ
D UHDOLVWLF DSSURDFK LW VKRXOG EH H[SHFWHG WKDW QHZ ODEHO
GHVLJQVKDYHWRILWLQWRDQH[LVWLQJFRQWH[WRIQHWZRUNVDQG
VHUYLFHV²WKLV PD\ GHWHUPLQH FHUWDLQ NH\ DVSHFWV DV
LQWHURSHUDELOLW\ZLWK H[LVWLQJQXPEHULQJ VFKHPHVDQGGDWD
PRGHOV$OVR LWVKRXOGEHREVHUYHG WKDWQHZGHYHORSPHQW
UDUHO\ VWDUWV ZLWK D FOHDQ VKHHW²RIWHQ LW LV IDU PRUH
IHDVLEOH WR UROO RXW QHZ IXQFWLRQDOLWLHV E\ ³SLJJ\EDFNLQJ´
H[LVWLQJVROXWLRQV1HYHUWKHOHVV LWVKRXOGEHREVHUYHG WKDW
FDUU\LQJ RQ D WHFKQRORJLFDO OHJDF\ DQG XVLQJ V\VWHPV IRU
SXUSRVHV WKH\ ZHUH RULJLQDOO\ QRW PHDQW IRU GRHV SUHVHQW
SRWHQWLDO ULVNV²LW VKRXOG WKHUHIRUH EH FDUHIXOO\ DVVHVVHG
ZKHQ WHFKQRORJLFDO FRQWLQXLW\ FDQ EH SUHIHUUHG RYHU D
UDGLFDOO\QHZVROXWLRQ
x /HJLVODWLRQUHVSRQVLELOLW\7KHIRRGLQGXVWU\LVRQHRIWKH
DUHDV ZLWK WKH PRVW ULJRURXV UHTXLUHPHQWV RQ VDIHW\
UHOLDELOLW\ DQG WUDQVSDUHQF\² WKLV LV DOVR UHIOHFWHG E\ WKH
VWULFW OHJLVODWLRQPHDVXUHV RI UHFHQW \HDUV 7KLV KDV WR EH
WDNHQLQWRDFFRXQWZKHQWKHH[SHFWHGUHOLDELOLW\RIDODEHO
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GHVLJQ LV DVVHVVHG $OVR LQGLFDWRUHTXLSSHG ODEHOV PD\
VHUYHDVDWRNHQRIUHVSRQVLELOLW\²DVXSSO\FKDLQPHPEHU
PD\ UHIXVH WKH UHFHSWLRQ RI JRRGV ZLWK EDG LQGLFDWRU
UHDGLQJV DQG WKHSUHYLRXV VXSSOLHUZRXOGKDYH WR DVVXPH
UHVSRQVLELOLW\IRU WKH LPSOLHG ORVVHV$VVXFKUHMHFWLRQFDQ
EH WULJJHUHG E\ D IDXOW\ LQGLFDWRU DV ZHOO LW PD\ EH
QHFHVVDU\ WR HVWDEOLVK D VHQVLEOH EDODQFH EHWZHHQ WKH²
XVXDOO\FRQIOLFWLQJ²UHOLDELOLW\DQGODEHOXQLWSULFHFULWHULD
x &RVWV8QOHVV VWUDWHJLF LQWHUYHQWLRQ LV DSSOLHGSHQFLOV
GUDZLQJ WKH ODEHO GHVLJQV DUH XOWLPDWHO\ VKDUSHQHG LQ WKH
DFFRXQWLQJGHSDUWPHQWLHVROXWLRQVKDYHWREHILWIRUWKH
ILQDQFLDOUHTXLUHPHQWVRISURGXFWLRQDQGXVH/RZSHUXQLW
SULFHRIJRRGVRUWLJKWSURILWPDUJLQVZRXOGUHTXLUHFKHDS
PDVVSURGXFHG ODEHOV ZKLOH D SUHPLXP SURGXFW OLQH PD\
FDOO IRU KLJKTXDOLW\ ODEHOV WKDW FDQ GHOLYHU PRUH GHWDLOHG
LQIRUPDWLRQ$OVRODEHOFRVWVKDYHLQIOXHQFHRQWKHVL]HRI
SDFNDJLQJ XQLWV WKH JLYHQ W\SH RI ODEHO LV DSSOLHG WR²
LQGLYLGXDO LWHPV PD\ EH SURYLGHG ZLWK ORZFRVW ODEHOV
ZKLOH ODUJHU SDFNDJLQJ XQLWV DV WUD\V ER[HV RU  SDOOHWV
FRXOG EH WDJJHGZLWKPRUH DGYDQFHG DQGPRUH H[SHQVLYH
RQHV$OVRLWPXVWEHQRWHGWKDWVHYHUDOODEHOW\SHVFDQEH
XVHG VLPXOWDQHRXVO\ RQ YDULRXV SDFNDJLQJ XQLWV RI WKH
VDPH SURGXFW 7KLV ZD\ LW LV DOVR SRVVLEOH WR UHVROYH
FRQIOLFWLQJSUHIHUHQFHVRIGLIIHUHQW VXSSO\FKDLQPHPEHUV
ODUJHU ZKROHVDOHUV IRU H[DPSOH PD\ SUHIHU D ODEHO W\SH
WKDW DOORZV IXOO\ DXWRPDWHG KLJKWKURXJKSXW PDWHULDO
KDQGOLQJRQWKHSDOOHWOHYHOZKLOHVPDOOUHWDLOHUVFRXOGVWLOO
XVH WKHLU OHJDF\ KDUGZDUH ZLWK D GRZQZDUGFRPSDWLEOH
ODEHOW\SHXVHGRQVPDOOHUER[HVRULQGLYLGXDOLWHPV

6. Conclusion
/HDQLQJ RQ SUHYLRXV ILQGLQJV SUHGLFWLQJ D PRGHUDWHO\
HYROYLQJ DFFHSWDQFH RI VHQVRUHTXLSSHG 5),' WKH SDSHU
SURSRVHGWKHXVHRILQGLFDWRUHTXLSSHGRSWLFDO$XWR,'ODEHOV
HLWKHU DV D WHPSRUDU\ UHSODFHPHQW RU DV DQ DIIRUGDEOH
DOWHUQDWLYH IRU ORZFRVW FDVHV 6XFK FRVWHIILFLHQW²DQG
SRVVLEO\ KXPDQUHDGDEOH²VROXWLRQV KDYH WKH SRWHQWLDO RI
H[WHQGLQJ WUDFHDELOLW\ WUDQVSDUHQF\ DQG LQGLYLGXDO SURGXFW
LQIRUPDWLRQ WR VWDJHV RI WKH SURGXFW OLIHF\FOH ZKHUH WKH
SURGXFW LV OLNHO\ WR FRPH LQ FRQWDFW ZLWK ³ORZWHFK´ VXSSO\
FKDLQPHPEHUVW\SLFDOO\VPDOOUHWDLOHUVRUHQGFRQVXPHUV
6RPH VROXWLRQV DUH DOUHDG\ EHLQJ PDUNHWHG  \HW
SRVVLELOLWLHVDUH IDUIURPEHLQJIXOO\H[SORLWHG7KHUHIRUH WKH
SDSHUFRQWULEXWHGDV\VWHPDWLFFRYHUDJHRIVHYHUDOWHFKQLFDOO\
IHDVLEOHDSSURDFKHVIRUWKHLQWHJUDWLRQRIRSWLFDOO\SHUFHSWLEOH
LQGLFDWRUV ZLWK RSWLFDO $XWR,' $V WKH UHTXLUHPHQWV KDYH
VKRZQ D YDULHW\ RI VROXWLRQV EH\RQG WRGD\¶V SUDFWLFH FDQ
DOUHDG\ EH LPSOHPHQWHG ZLWK FXUUHQW HTXLSPHQW HLWKHU DVLV
RU ZLWK PLQRU H[WHQVLRQV 7KHUHIRUH FRPSDWLELOLW\ ZLWK
WRGD\¶V W\SLFDO UHDGHU W\SHV DOVR UHFHLYHG DWWHQWLRQ LQ WKH
FODVVLILFDWLRQ DV GLG WKH SRVVLELOLWLHV RI KXPDQ LQWHUSUHWDWLRQ
RI WKH LQVSHFWHG ODEHOV $FFHSWDQFH RI LQGLFDWRUHTXLSSHG
ODEHOV ZRXOG DOVR GHSHQG RQ WKH DYDLODEOH ,7 EDFNJURXQG²
QHYHUWKHOHVV SDUDOOHO GHYHORSPHQWV HJ FDPHUDHTXLSSHG
PRELOHSKRQHVYV1)&VHWVFDSDEOHRIUHDGLQJ5),'DVZHOO
DVFRQQHFWLYLW\ WRGLIIHUHQWQHWZRUNVDQGVHUYLFHVGRQRW\HW
SRLQWWRZDUGVDQH[FOXVLYHRUGRPLQDQWWHFKQRORJ\
:KLOH WRGD\¶V WHFKQRORJ\ DOORZV VHYHUDO DSSURDFKHV WR EH
WDNHQ SDUWLFXODU FKRLFHV ZLOO ODUJHO\ EH LQIOXHQFHG E\
VXUIDFLQJ LQGXVWULDO DQG EXVLQHVV GHPDQGV²WKHLU PRVW
UHOHYDQWDVSHFWVZHUHDOVRVXUYH\HGLQWKHSDSHUDOVRLQRUGHU
WRSURYLGHDVWDUWLQJSRLQWZKHQODEHOVROXWLRQVDUHFRQVLGHUHG
IRULPSOHPHQWDWLRQ
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